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(S)  Photoelectric  smoke  detector. 

A  photoelectric  smoke  detector  of  the  light  scattering 
type  uses  for  synchronizing  the  pulse-wise  operated  light 
source  (4)  and  the  light  receiving  element  (6)  a  flip-flop  circuit 
(R.S-FF)  which  is  set  when  scattered  light  is  received  at  the 
same  time  when  the  light  source  is  lit,  but  is  reset  when  no 
light  scattering  is  occuring  at  this  time.  An  alarm  signal  is 
produced  through  a  quick-reset  integration  circuit  (I)  only 
when  a  number  of  scattered  light  pulses  are  received  subse- 
quently  originating  from  a  fire.  No  false  alarm  is  given  by 
electric  or  light  noise  or  cigarette  smoke  clouds.  This  smoke 
detector  is  preferably  used  as  fire  alarm. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  p h o t o e l e c t r i c   smoke  d e t e c t o r  

c o m p r i s i n g   a  l i g h t   s o u r c e   o p e r a t i n g   a t   p r e d e t e r m i n e d  

i n t e r v a l s   and  a  l i g h t   r e c e i v i n g   e l e m e n t   a c t u a t i n g   a n  

a l a r m   c i r c u i t   when  l i g h t   s c a t t e r e d   by  smoke  i s   r e c e i v e d  

s y n c h r o n o u s l y   w i t h   t h e   o p e r a t i o n   of  t h e   l i g h t   s o u r c e   a t  

s a i d   p r e d e t e r m i n e d   i n t e r v a l s .  

P h o t o e l e c t r i c   smoke  d e t e c t o r s   w i t h   t h e s e   c h a r a c t e r i s t i c s  

may  e s p e c i a l l y   be  u s e d   as  f i r e   a l a r m s .  

In  a  d e t e c t o r   of  t h i s   t y p e   w h i c h   p r o d u c e s   a  f i r e   a l a : m  

s i g n a l   by  d e t e c t i n g   l i g h t   s c a t t e r e d   by  smoke  p a r t i c l e s  

g e n e r a t e d   by  a  f i r e ,   in   o r d e r   to   r e d u c e   c u r r e n t   c o n s u m p -  

t i o n   and  n o n - g e n u i n e   a l a r m s ,   a  l i g h t   s o u r c e   i s   e m i t t i n g  

v i s i b l e   l i g h t ,   i n f r a r e d   or   u l t r a v i o l e t t   r a d i a t i o n  

p e r i o d i c a l l y   and  a  l i g h t   r e c e i v i n g   e l e m e n t   i s   s y n c h r o n i z e d  

w i t h   t h e   l i g h t   s o u r c e .   A  f i r e   a l a r m   s i g n a l   i s   g e n e r a -  

t e d   when  t h e   o u t p u t   of   t h e   l i g h t   r e c e i v i n g   e l e m e n t   e x -  

c e e d s   a  p r e d e t e r m i n e d   t h r e s h o l d   v a l u e .   A  c i r c u i t   of  t h i s  

k i n d   i s   a l r e a d y   known  by  t h e   J a p a n e s e   P a t e n t   No.  519  3 6 2  

( P u b l i c a t i o n   No.  sho  4 3 - 5 1 ) .  

Though   t h e   a b o v e - m e n t i o n e d   d e t e c t o r   has   t h e   m e r i t   to   r e -  

m a r k a b l y   r e d u c e   n o n - g e n u i n e   a l a r m s ,   t h e r e   i s   s t i l l   a  f a i r  

p o s s i b i l i t y   of  p r o d u c i n g   a  f a l s e   a l a r m   by  s i n g l e   e l e c t r i c  

n o i s e   or  a  f l a s h   l i g h t   e t c .   s y n c h r o n i z e d   w i t h   t h e   l i g h t  

s o u r c e .   F u r t h e r m o r e   an  a l a r m   may  be  c a u s e d   by  c l o u d s   o f  

c i g a r e t t e   smoke  e t c .   e v e n   i f   no  f i r e   i s   e x i s t i n g .  

I t   i s   an  o b j e c t   of  t h e   i n v e n t i o n   to   a v o i d   t h e   a b o v e -  

m e n t i o n e d   d e f e c t s   of   p r i o r   a r t   and  to   o b t a i n   a  d e t e c t o r  

w h i c h   d o e s   n o t   o p e r a t e   on  e l e c t r i c   n o i s e   or  n o i s e   l i g h t  



s y n c h r o n i z e d   w i t h   t h e   l i g h t   s o u r c e ,   and  w h i c h   i s   n o t   i n -  

f l u e n c e d   by  c i g a r e t t e   s m o k e .  

The  i n v e n t i o n   i s   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   a l a r m  

c i r c u i t   i s   a c t u a t e d   t h r o u g h   a  f l i p - f l o p   c i r c u i t   w h i c h   i s  

s e t   when  t h e   l i g h t   s o u r c e   and  t h e   l i g h t   r e c e i v i n g   e l e m e n t  

a r e   d e l i v e r i n g   an  o u t p u t   s i g n a l   a t   t h e   same  t i m e / a n d   w h i c h  

i s   r e s e t   when  t h e   l i g h t   s o u r c e   i s   d e l i v e r i n g   an  o u t p u t  

s i g n a l   and   a t   t h e   same  t i m e   t h e   l i g h t   r e c e i v i n g   e l e m e n t  

i s   d e l i v e r i n g   an  o u t p u t   s i g n a l .  

An  e m b o d i m e n t   of   t h e   i n v e n t i o n   i s   d e s c r i b e d   w i t h   r e f e r e n c e  

t o   t h e   a c c o m p a n y i n g   d r a w i n g s .  

F i g .   1  s h o w s   a  c i r c u i t   d i a g r a m   of   a  smoke  d e t e c t o r   a c c o r -  

d i n g   t o   t h i s   i n v e n t i o n .  

F i g .   2  s h o w s   t i m e   d i a g r a m s   a t   v a r i o u s   p o i n t s   of   t h i s  

c i r c u i t .  

In   t h e   e m b o d i m e n t   of   t h e   i n v e n t i o n   shown  in  F i g .   1,  a  

l i g h t   s o u r c e   LD,  e . g .   c o n s i s t i n g   of   a  l i g h t   e m i s s i o n  

d i o d e ,   i s   a r r a n g e d   in  a  d a r k   c h a m b e r   t o  w h i c h   smoke   m a y  

e n t e r   f r e e l y   and   i s   l i t   p e r i o d i c a l l y   w i t h   a  p e r i o d   T  a n d  

a  p u l s e   w i d t h  τ   c o n t r o l l e d   by  an  o s c i l l a t i o n   c i r c u i t   O S ,  

e . g .   c o n s i s t i n g   of   a  PUT  or   an  e q u i v a l e n t   c i r c u i t .   A  l i g h t  

r e c e i v i n g   e l e m e n t   SB,  e . g .   c o n s i s t i n g   of   a  s o l a r   b a t t e r y ,  

i s   so  a r r a n g e d   in   t h e   d a r k   c h a m b e r   t h a t   in   n o r m a l   c o n d i -  

t i o n   no  l i g h t   c an   r e a c h   t h e   l i g h t   r e c e i v i n g   e l e m e n t  

d i r e c t l y   and   i t   r e c e i v e s   o n l y   t h e   l i g h t   s c a t t e r e d   b y  

smoke  p a r t i c l e s   in   t h e   d a r k   c h a m b e r .   An  a m p l i f i e r c i r c u i t  

AM,  e . g .   c o n s i s t i n g   of  an  o p e r a t i o n a l   a m p l i f i e r ,   a m p l i f i e s  

t h e   o u t p u t   of   t h e   l i g h t   r e c e i v i n g   e l e m e n t   SB,  and  i t s  

o u t p u t   t e r m i n a l   i s   c o n n e c t e d   w i t h   a  wave  f o rm  s h a p i n g  



c i r c u i t   A  w h i c h ,   as  o c c a s i o n   d e m a n d s ,   s h a p e s   t h e   o u t p u t  

of  t h e   a m p l i f i e r   c i r c u i t   AM  to   a  p r e d e t e r m i n e d   p u l s e .   A 

g a t e   c i r c u i t   G  is   u s e d   f o r   o b t a i n i n g   s y n c h r o n o u s   o u t p u t s  

of  t h e   l i g h t   s o u r c e   LD  or  i t s   o p e r a t i n g   c i r c u i t   OS  and  t h e  

l i g h t   r e c e i v i n g   e l e m e n t   SB.  The  i n p u t   t e r m i n a l s   of  the  NAND 

c i r c u i t   Gl  a r e   c o n n e c t e d   w i t h   t h e   o u t p u t   of  t h e  w a v e   f o r m  

s h a p i n g   c i r c u i t   A  (or   d i r e c t l y   w i t h   t h e   o u t p u t   of  t h e  

a m p l i f i e r   c i r c u i t   AM)  and  w i t h   t h e   o u t p u t   of  t h e   o s c i l l a -  

t i o n   c i r c u i t   OS,  r e s p e c t i v e l y ,   and  t h e   i n p u t   t e r m i n a l s   o f  

a n o t h e r   NAND  c i r c u i t   G2  a r e   c o n n e c t e d   w i t h   t h e   o u t p u t   o f  

t h e   wave  fo rm  s h a p i n g   c i r c u i t   A  (or   d i r e c t l y   w i t h   t h e   o u t -  

p u t   of  t h e   a m p l i f i e r   c i r c u i t   AM)  v i a   a  NOT  c i r c u i t   N1  a n d  

w i t h   t h e   o u t p u t   of  the  o s c i l a t t i o n   c i r c u i t   OS,  r e s p e c t i -  

v e l y .  

T h e s e   NAND  c i r c u i t s   Gl  and  G2  a r e   c o n n e c t e d   w i t h   s e t   t e r -  

m i n a l   S  and  r e s e t   t e r m i n a l   R  of   a  r e s e t - s e t - f l i p - f l o p  

c i r c u i t .   R . S - F F   ( h e r e i n a f t e r   c a l l e d   " R . S - F F " )   w h i c h   i s  

c o n s i s t i n g   o f ,   f o r   i n s t a n c e ,   a  p a i r   of   b a c k - c o u p l e d   NAND 

c i r c u i t s   G3  and  G4.  An  i n t e g r a t i n g   c i r c u i t   I ,   c o n n e c t e d  

w i t h   t h e   o u t p u t   of  t h e   R . S - F F ,   c o m p r i s e s   a  d i o d e   D  c o n n e c -  

t e d   in   p a r a l l e l   w i t h   a  r e s i s t o r   Rl  and  e a r t h e d   v i a   a  c a p a -  

c i t o r   Cl .   The  c a p a c i t o r   Cl  i s   c h a r g e d   by  t h e   o p e r a t i o n   o f  

R . S - F F ,   and  i s   q u i c k l y   d i s c h a r g e d   on  t h e   r e s e t   of  R . S - F F  

v i a   t h e   d i o d e   D  and  t h e   R . S - F F .   The  o u t p u t   of   t h e   i n t e -  

g r a t i n g   c i r c u i t   I  i s   c o n n e c t e d   w i t h   a  SCHMITT  c i r c u i t   SH 

o p e r a t e d   by  a  p r e d e t e r m i n e d   o u t p u t   of   t h e   i n t e g r a t i n g  

c i r c u i t   I.   The  SCHMITT  c i r c u i t   SH  may  be  so  c o n s t r u c t e d  

t h a t ,   f o r   i n s t a n c e ,   a  r e s i s t o r   R2  i s   c o n n e c t e d   in  s e r i e s  

w i t h   two  NOT  c i r c u i t s   N2  and  N3  and  t h e   o u t p u t   of   t h e   NOT 

c i r c u i t   N3  i s   c o n n e c t e d   w i t h   t h e   i n p u t   of   t h e   NOT  c i r c u i t  

N2  v i a   a  r e s i s t o r   R3.  F u r t h e r m o r e ,   t h e   SCHMITT  c i r c u i t   SH 

i s   c o n n e c t e d   w i t h   a  s w i t c h i n g   c u r c u i t   SW  w h i c h   i s ,   a s  

o c c a s i o n   d e m a n d s ,   c o n s i s t i n g   of  a  SRC  or   e q u i v a l e n t   c o m p o -  

n e n t s .  



The  o p e r a t i o n   of  t h e   a b o v e - m e n t i o n e d   d e t e c t o r   i s   d e s c r i b e d  

w i t h   r e f e r e n c e   to   f i g u r e   2  s h o w i n g   t i m e   d i a g r a m s   of  t h e  

v o l t a g e   w a v e - f o r m   a t   v a r i o u s   p o i n t s   a  -   e  in   F i g .   1 ,  a t  

t h e   o u t p u t s   of  t h e   a m p l i f i e r   c i r c u i t   AM  and  t h e   g a t e  

c i r c u i t   G,  and  a t   t h e   i n p u t s   R  a n d   S  of  t h e   R . S - F F .  

In  n o r m a l   c o n d i t i o n ,   d u r i n g   t h e   p e r i o d   of  t i m e   T l ,   b e c a u s e  

no  smoke  e x i s t s   in   t h e   d a r k   c h a m b e r   of  t h e   d e t e c t o r ,   e v e n  

i f   t h e   l i g h t   s o u r c e   LD  i s   l i t   p e r i o d i c a l l y   by  t h e  

o s c i l l a t i o n   c i r c u i t   OS  w i t h   a  p e r i o d   T  and  a  p u l s e   w i d t h  

τ ,   t h e   l i g h t   r e c e i v i n g   e l e m e n t   SB  r e c e i v e s   no  l i g h t  

s c a t t e r e d   by  smoke  p a r t i c l e s ,   and  a c c o r d i n g l y   t h e   a m p l i -  

f i e r   c i r c u i t   AM  or   t h e   wave  fo rm  s h a p i n g   c i r c u i t   A  p r o -  

d u c e s   no  o u t p u t .   C o n s e q u e n t l y  e v e n   i f   t h e   one   i n p u t   t e r -  

m i n a l   of   t h e   NAND  c i r c u i t   Gl  of  t h e   g a t e   c i r c u i t   G  r e -  

c e i v e s   h i g h   l e v e l   i n p u t   ( h e r e i n a f t e r   c a l l e d   s i m p l y   " H -  

l e v e l " )   f r o m   t h e   o s c i l l a t i o n   c i r c u i t   OS,  t h e   o t h e r   i n p u t  

t e r m i n a l   r e c e i v e s   low  l e v e l   i n p u t   ( h e r e i n a f t e r   c a l l e d  

s i m p l y   " L - l e v e l " ) ,   and  a c c o r d i n g l y   t h e   o u t p u t   of   t h e   NAND 

c i r c u i t   Gl  and  t h e   s e t   i n p u t   S  of   t h e   R . S - F F   m a i n t a i n   t h e  

H - l e v e l .   On  t h e   c o n t r a r y ,   b e c a u s e   t h e   NAND  c i r c u i t   G2  i s  

p r o v i d e d   w i t h   a  NOT  c i r c u i t   Nl  a t   i t s   one  i n p u t   t e r m i n a l ,  

i t s   o u t p u t   and  t h e   r e s e t   i n p u t   R  of   t h e   R . S - F F   i s   c h a n g e d  

i n t o   t h e   L - l e v e l   s y n c h r o n o u s l y   w i t h   t h e   o s c i l l a t i o n   c i r -  

c u i t   OS,  and  t h e r e f o r e   t h e   R . S - F F   c o n t i n u o u s l y   r e s e t s   t h e  

f o l l o w i n g   i n t e g r a t i n g   c i r c u i t   I .   A c c o r d i n g l y   t h e   i n t e g r a -  

t i n g   c u r c u i t   I  p r o d u c e s   no  o u t p u t   and  t h e   s w i t c h i n g  

c i r c u i t   SW  d o e s   n o t   o p e r a t e .  

Even   i f   t h e   o u t p u t   of  t h e   a m p l i f i e r   c i r c u i t   AM  or   t h e  

wave  f o r m   s h a p i n g   c i r c u i t   A  i s   c h a n g e d   i n t o   H - l e v e l   d u r i n g  

a  s h o r t   p e r i o d   of   t i m e   t l ,   f o r   i n s t a n c e   by  c i g a r e t t e   s m o k e  

c l o u d s   or   n o i s e   l i g h t   o c c u r i n g   s y n c h r o n o u s l y   w i t h   t h e   o u t -  

p u t   of  t h e   o s c i l l a t i o n   c i r c u i t   OS,  and  t h e r e b y   t h e   o u t p u t  



of  t h e   NAND  c i r c u i t   Gl  i s   c h a n g e d   i n t o   L - l e v e l ,   and  c o n -  

s e q u e n t l y   R . S - F F   is   s e t   and  i t s   o u t p u t   i s   c h a n g e d   i n t o  

H - l e v e l ,   t h u s ,   t h e   c a p a c i t o r   Cl  of  t h e   i n t e g r a t i n g   c i r c u i t  

I  i s   c h a r g e d   v i a   t h e   r e s i s t o r   Rl  o n l y   a  l i t t l e .   But  w h e n  

t h e   l i g h t   s o u r c e   LD  i s   l i t   in  t h e   n e x t   p e r i o d ,   t h e   NAND 

c i r c u i t   Gl  has   r e t u r n e d   to   t h e   H - l e v e l   and  t h e   NAND 

c i r c u i t   G2  has   come  to  L - l e v e l ,   so  t h a t   t h e   R . S - F F   i s  

r e s e t   anew.   C o n s e q u e n t l y ,   t h e   e l e c t r i c   c h a r g e   of  t h e  

c a p a c i t o r   Cl  i s   r a p i d l y   d i s c h a r g e d   v i a   t h e   d i o d e   D  a n d  

t h e   R . S - F F ,   and  t h u s ,   t h e   SCHMITT  c i r c u i t   SH  and  t h e  

s w i t c h i n g   c u r c u i t   SW  a r e   k e p t   in  n o n - o p e r a t i n g   c o n d i t i o n  

so  t h a t   no  a l a r m   is   p r o d u c e d .  

B u t ,   in  t h e   c a s e   of  a  r e a l   f i r e   c o n d i t i o n   d u r i n g   t h e  

f o l l o w i n g   p e r i o d   of  t i m e   T2,  w h e r e b y   s c a t t e r e d   l i g h t  

i s   r e c e i v e d   c o n t i n u o u s l y   d u r i n g   t h e   o p e r a t i o n   p e r i o d s   o f  

t h e   l i g h t   s o u r c e , t h e   NAND  c i r c u i t   G2  m a i n t a i n s   H - l e v e l ,  

w h i l e   t h e   NAND  c i r c u i t   Gl  i s   c h a n g e d   i n t o   L - l e v e l   s y n c h r o -  

n o u s l y   w i t h   t h e   o s c i l l a t i o n   c i r c u i t   OS.  

T h e r e f o r e   t h e   R . S - F F   i s   c o n t i n u o u s l y   k e p t   on  s e t ,   a n d  

a c c o r d i n g l y   t h e   c h a r g i n g   of   t h e   c a p a c i t o r   Cl  i s   c o n t i n u e d .  

When  t h e   c h a r g e   v o l t a g e   a t   p o i n t   d  has   r e a c h e d   t h e   o p e -  

r a t i n g   l e v e l   g,  t h e   SCHMITT  c i r c u i t   SH  and  t h e   s w i t c h i n g  

c i r c u i t   SW  a r e   o p e r a t e d   and  a  f i r e   a l a r m   s i g n a l   i s   p r o -  

d u c e d .  

In  t h i s  e m b o d i m e n t  o f   t h e   i n v e n t i o n   t h e   i n t e g r a t i n g   c i r c u i t  

i s   c o n t r o l l e d   by  a  f l i p - f l o p   c i r c u i t ,   and  by  p r o p e r l y  

d e t e r m i n i n g   t h e   o p e r a t i n g   c y c l e   of  t h e   l i g h t   s o u r c e   a n d  

t h e   t h r e s h o l d   v a l u e   of  t h e   SCHMITT  c i r c u i t   and  t h e  

s w i t c h i n g   c u r c u i t ,   a  smoke  d e t e c t o r   w h i c h   d o e s   n o t   o p e r a t e  

on  c i g a r e t t e   s m o k e ,   e l e c t r i c   n o i s e   or  n o i s e   l i g h t   s y n c h r o -  

n i z e d   w i t h   t h e   l i g h t   s o u r c e   i s   o b t a i n a b l e .   I f   t h e   c i r -  



c u i t s   or  t h e   a b o v e - m e n t i o n e d   e m b o d i m e n t   c o m p e l s e   CMOS 

c o m p o m e n t s   ( c o m p l e m e n t a r y   MOS).  a  p h o t o e l e c t r i c   smoke  d e -  

t e c t o r   w i t h   s m a l l   c u r r e n t   c o n s u m p t i o n   i s   o b t a i n e d .  



1.  P h o t o e l e c t r i c   smoke   d e t e c t o r   c o m p r i s i n g   a  l i g h t   s o u r c e  
(LD)  o p e r a t i n g   a t  p r e d e t e r m i n e d   i n t e r v a l s   and  a  l i g h t  
r e c e i v i n g   e l e m e n t   (SB)  a c t u a t i n g   an  a l a r m   c i r c u i t   ( S H ,  
SW)  when  l i g h t   s c a t t e r e d   by  smoke  i s   r e c e i v e d   s y n c h r o -  
n o u s l y   w i t h   t h e   o p e r a t i o n   of  t h e   l i g h t   s o u r c e   (LD)  a t  
s a i d   p r e d e t e r m i n e d   i n t e r v a l s ,   c h a r a c t e r i z e d   by  t h e  
f a c t   t h a t   t h e   a l a r m   c i r c u i t   (SH)  i s   o p e r a t e d   t h r o u g h   a  
f l i p - f l o p   c i r c u i t   ( R . S - F F )   w h i c h   i s   s e t   when  t h e   l i g h t  
s o u r c e   (LD)  and  t h e   l i g h t   r e c e i v i n g   e l e m e n t   (SB)  a r e  
d e l i v e r i n g   an  o u t p u t   s i g n a l   and  w h i c h   i s   r e s e t   w h e n  
t h e   l i g h t   s o u r c e   (LD)  i s   d e l i v e r i n g   an  o u t p u t   s i g n a l  
and  a t   t h e   same  t i m e   t h e   l i g h t   r e c e i v i n g   e l e m e n t   (SB)  
i s   d e l i v e r i n g   no  o u t p u t   s i g n a l .  

2.  D e t e c t o r   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d   by  t h e  
f a c t   t h a t   t h e   f l i p - f l o p   c i r c u i t   ( R . S - F F )   c o m p r i s e s   a  
p a i r   of  b a c k - c o u p l e d   NAND  c i r c u i t s   (G3,  G 4 ) .  

3.  D e t e c t o r   a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i z e d   by  t h e  

f a c t ,   t h a t   t h e   f r e e   i n p u t   (S)  of  one  of   t h e   b a c k -  

c o u p l e d   NAND  c i r c u i t s   (G3)  f o r m i n g   t h e   s e t   i n p u t   o f  

t h e   f l i p - f l o p   c i r c u i t   i s   c o n n e c t e d   t o   a  f i r s t   g a t e  

c i r c u i t   (Gl)  d e l i v e r i n g   a  s e t   s i g n a l   when  i t s   i n p u t s  

r e c e i v e   s y n c h r o n o u s l y   a  s i g n a l   fo rm  t h e   l i g h t   r e c e i -  

v i n g   e l e m e n t   (SB)  and  f rom  t h e   l i g h t   s o u r c e   (LD) 

or  i t s   o p e r a t i n g   c i r c u i t   (OS),   and  t h a t   t h e   f r e e   i n p u t  

(R)  of  t h e   o t h e r   b a c k - c o u p l e d   NAND  c i r c u i t   (G4) 

f o r m i n g   t h e   r e s e t   i n p u t   of   t h e   f l i p - f l o p   c i r c u i t   i s  

c o n n e c t e d   to   a  f u r t h e r   g a t e   c i r c u i t   (G2)  d e l i v e r i n g   a  

r e s e t   s i g n a l   when  i t s   i n p u t s   r e c e i v e   s y n c h r o n o u s l y  

a  s i g n a l   f rom  t h e   l i g h t   s o u r c e   or  i t s   o p e r a t i n g  

c i r c u i t   (OS),   b u t   no  s i g n a l   f rom  t h e   l i g h t   r e c e i v i n g  

e l e m e n t .  



4.  D e t e c t o r   a c c o r d i n g   to   c l a i m   3,  c h a r a c t e r i z e d   by  t h e  

f a c t ,   t h a t   t h e   g a t e   c i r c u i t s   (Gl ,   G2)  c o m p r i s e  

NAND  g a t e s .  

5.  D e t e c t o r   a c c o r d i n g   to   c l a i m   4,  c h a r a c t e r i z e d   by  t h e  

f a c t ,   t h a t   a  NOT  c i r c u i t   (Nl)  i s   p r o v i d e d   a t   one  i n p u t  

o f   a t   l e a s t   one  of  t h e   NAND  g a t e s   ( G l ,   G 2 ) .  

6.  D e t e c t o r   a c c o r d i n g   to   one  of   t h e   c l a i m s   1  to   5 ,  

c h a r a c t e r i z e d   by  t h e   f a c t ,   t h a t   t h e   o u t p u t   of   t h e   f l i p -  

f l o p   c i r c u i t   ( R . S - F F )   i s   c o n n e c t e d   t o   an  i n t e g r a t i o n  

c i r c u i t   (I)  w h i c h   i s   c h a r g e d   by  t h e   o u t p u t   of   t h e   f l i p -  

f l o p   c i r c u i t   ( R . S - F F )   and  d i s c h a r g e d   when   t h e   f l i p -  

f l o p   c i r c u i t   i s   r e s e t ,   and  w h i c h   i s   a c t u a t i n g   t h e   a l a r m  

c i r c u i t .  

7.  D e t e c t o r   a c c o r d i n g   to   c l a i m   7,  c h a r a c t e r i z e d   by  t h e   f a c t  
t h a t   t h e   i n t e g r a t i o n   c i r c u i t   (1)  c o m p r i s e s   a  c a p a c i t o r  

(Cl)   and  a  c h a r g i n g   r e s i s t o r   (Rl)  to   w h i c h   a  d i o d e ( D ) f o r  

d i s c h a r g i n g   t h e   c a p a c i t o r   (Cl)  i s   c o n n e c t e d   in   p a r a l l e l .  

8.  D e t e c t o r   a c c o r d i n g   to   one  of   c l a i m s   6  o r   7,  c h a r a c -  

t e r i z e d   by  t h e   f a c t ,   t h a t   t h e   a l a r m   c i r c u i t   c o m p r i s e s  

a  SCHMITT  c i r c u i t   (SH),   o p e r a t e d   by  t h e   i n t e g r a t i o n  

c i r c u i t   ( I ) .  
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